Integrin engagement, the actin cytoskeleton, and c-Src are required for the calcitonin-induced tyrosine phosphorylation of paxillin and HEF1, but not for calcitonin-induced Erk1/2 phosphorylation.
We have previously shown that in a HEK-293 cell line that overexpresses the C1a isoform of the calcitonin receptor (C1a-HEK), calcitonin induces the tyrosine phosphorylation of the focal adhesion-associated proteins HEF1 (a p130(Cas)-like docking protein), paxillin, and focal adhesion kinase and that it also stimulates the phosphorylation and activation of Erk1 and Erk2. We report here that cell attachment to the extracellular matrix, an intact actin cytoskeleton, and c-Src are absolutely required for the calcitonin-induced phosphorylation of focal adhesion-associated proteins. In contrast to the phosphorylation of paxillin and HEF1 in cells attached to fibronectin-coated dishes, calcitonin failed to stimulate the phosphorylation of paxillin and HEF1 in suspended cells, in cells attached to poly-d-lysine-coated dishes, and in attached cells pretreated with the RGD-containing peptide GRGDS. Overexpression of wild-type c-Src increased calcitonin-induced paxillin and HEF1 phosphorylation, whereas overexpression of kinase-dead Src or Src lacking a functional SH2 domain inhibited the calcitonin-stimulated tyrosine phosphorylation of these proteins. Overexpression of Src lacking the SH3 domain did not affect the calcitonin-induced phosphorylation of paxillin and HEF1. In contrast to the regulation of paxillin and HEF1 phosphorylation, the calcitonin-induced phosphorylation of Erk1 and Erk2 did not appear to involve c-Src and was only partially dependent on cell adhesion to the extracellular matrix and an intact actin cytoskeleton. Furthermore, inhibition of Erk1 and Erk2 phosphorylation had no effect on the calcitonin-induced phosphorylation of paxillin and HEF1. Thus, in C1a-HEK cells, the calcitonin receptor is coupled to the tyrosine phosphorylation of focal adhesion-associated proteins and to Erk1/2 phosphorylation by mechanisms that are in large part independent.